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[57] ABSTRACT 

A paper for fiber reinforcement in a base layer of a 
cellulose-based packaging film, in particular a tubular 
artificial sausage casing, or for tea-bags, wherein the 
paper includes alginic acid and/or an alginate which is 
substantially insoluble in water. A process for produc- 
ing the paper which includes adding a water-soluble 
alginate to an aqueous suspension of cellulose fibers and 
precipitating the water-soluble alginate so as to form a 
substantially water-insoluble alginic acid or alginate. 

15 Claims, No Drawings 
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PAPER AND FIBER-REINFORCED PACKAGING 
FILM AND SAUSAGE PRODUCTS PRODUCED 
THEREFROM, PROCESS FOR PRODUCING 
SAME 

BACKGROUND OF THE INVENTION 
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The present invention relates to a paper which is 
suitable as fiber reinforcement in a base layer of a pack- 
aging film, in particular a tubular, cellulose-based arti- 
ficial sausage casing. The present invention also relates 
to a packaging film, in particular to a tubular artificial 
sausage casing, with a base layer comprising fiber-rein- 
forced cellulose. 

Films with a base layer based on fiber-reinforced 
cellulose are produced conventionally by the viscose 
process. In this process, a paper, for example of hemp 
fibers, bent into the form of a tube is, in general, coated 
and impregnated on one or both surfaces with ah alka- 
line viscose solution which, as is known, contains cellu- 
lose xanthate. The paper treated with viscose is then 
treated with an acidic coagulation fluid, whereby the 
cellulose xanthate which is soluble in the alkaline region 
is precipitated. In a further treatment with acidic regen- 
erating fluid, the regenerated cellulose hydrate is 
formed. In the end product, the paper is completely 
covered on one or both sides with a cellulose layer and 
forms the so-called fiber reinforcement of the seamless 
cellulose tube. It is also known for the production of flat 30 
films, to treat the paper in the form of a web, that is to 
say in the flat state, with viscose and to carry out the 
coagulation and regeneration on the viscose-treated 
paper web in the above-described manner. The web- 
shaped cellulose film, reinforced by the paper, is then 35 
bent into the form of a tube, if desired, and the overlap- 
ping edges are adhesively bonded, sealed or sewn to one 
another, a longitudinal axial connecting seam being 
formed. Tubular fiber-reinforced cellulose casings are 
very widely used as artificial sausage casings. 

The paper which serves as the fiber reinforcement in 
the packaging film is produced in the conventional 
manner from cellulose fibers. From U.S. Pat. No. 
3,135,613 it is known, in the production of the paper, to 
coat the cellulose fibers, laid down in the form of a web, 
with a dilute alkaline viscose solution and then to dry 
them, the cellulose being partially regenerated. The 
cellulose present as cellulose xanthate in the viscose 
solution can also be regenerated by the action of an 
acidic fluid. The coating of regenerated cellulose, 
formed on the cellulose fibers, is so thin that the porous 
structure of the paper is preserved. The cellulose coat- 
ing serves as a binder and is intended to increase the wet 
strength of the paper. 

In the production of fiber-reinforced cellulose film by 
the viscose process, however, this paper has the serious 
disadvantage that the cellulose coating serving as 
binder for the fibers is not sufficiently resistant to alka- 
line substances and to hydrolysis. During the produc- 
tion of the fiber-reinforced cellulose film, a further coat- 
ing and impregnation of the paper with alkaline viscose 
solution takes place. Under the action of this viscose 
solution on the paper the cellulose already present as 
binder for the paper fibers is partially dissolved, so that 65 
the paper fibers are no longer sufficiently firmly joined 
to one another. The resulting film then does not show 
the required strength; rather, tubular films having a 


fiber reinforcement of this paper tend to burst even 
under a relatively low internal pressure. 

British Patent No. 1,091,105 discloses a process for 
producing fiber-reinforced cellulose films, wherein the 
5 paper serving as reinforcement contains a curable syn- 
thetic resin, for example a poly amide cross-linked with 
epichlorohydrin. The paper prepared with the resin is 
preferably composed of hemp fibers, and it is coated 
and impregnated as usual with alkaline viscose solution. 
10 U.S. Pat. No. 3,484,256 also teaches a treatment of 
paper with such resins before the coating with the vis- 
cose, and a polyacrylamide is also to be used addition- 
ally in order to increase the strength of the paper. It has 
been found in practice, however, that even cellulose 
casings, which contain these papers as reinforcing mate- 
rial, cannot ensure the particularly high bursting 
strength demanded for certain types of sausage. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a paper having high wet strength for use as 
fiber reinforcement in cellulose films. 

Another object is that the paper should be capable of 
production in a manner which does not pollute the 
environment. 

A further object is to provide tubular cellulose films 
having a paper as fiber reinforcement which has im- 
proved use properties required for artificial sausage 
casings, that is to say, the preferably seamless cellulose 
tubes should have improved strength, extendibility, 
swellability and shrinking properties. 

In accomplishing the foregoing objects, there is pro- 
vided according to the present invention, a paper com- 
prising alginic acid and/or an alginate which is substan- 
tially insoluble in water. The alginic acid and/or algi- 
nate comprises about 0.5 to 50%, preferably 3 to 40%, 
and most preferably 5 to 35% by weight of the total 
weight of the paper. 

In addition, there is provided a packaging film having 
a base layer comprised of fiber-reinforced cellulose, 
wherein the fiber reinforcement comprises the above- 
described paper. Preferably, the packaging film is used 
as a casing for a food product, especially sausage. 

Moreover, there is provided according to the present 
invention a process for producing the above-described 
paper comprising the steps of adding a water soluble 
alginate to an aqueous suspension of cellulose fibers, 
forming the resultant mixture into a sheet or web, dry- 
ing the sheet and then precipitating the water soluble 
alginate so as to form a substantially water-insoluble 
alginic acid or alginate. 

Further objects, features, and advantages of the pres- 
ent invention will become apparent from the detailed 
description of preferred embodiments that follows. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

As is known, alginic acids are vegetable polysaccha- 
rides containing carboxyl groups, and alginates are the 
salts of the alginic acids. Alginic acid is usually obtained 
as a sodium alginate solution by extraction of brown 
algae by means of soda solution. Alginates and/or al- 
ginic acids are composed of 1,4-beta-glycosidically 
linked D-mannuronic acid units with insertions of 1,4- 
alpha-glycosidically linked L-guluronic acid units. Sim- 
ilar to cellulose, they are built up from long unbranched 
chain molecules. Due to the large number of carboxyl 
groups, the alginates and/or alginic acids are extremely 
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hydrophilic and are capable of binding 200 to 300 times 
their weight of water. 

The alginic acid embedded according to the present 
invention in the paper is substantially insoluble in water. 
It is also possible, additionally or in place of the alginic 5 
acid, to bind an alginic acid salt, which is substantially 
insoluble in water, into the paper. Alginates substan- 
tially insoluble in water are preferably salts of alginic 
acid of which less than 1 g dissolves in 100 g of H2O 
(20* C). Preferred alginates are salts of alginic acid with 10 
divalent or trivalent cations, in particular alkaline earth 
metal alginate such as calcium alginate. 

The proportion of the alginic acid or of the alginate in 
the paper can be within about 0.5 to 50%, preferably 
about 3 to 40%, and most preferably about 5 to 35% by 15 
weight, relative to the total weight of the paper. 

The paper is produced in a conventional manner from 
cellulose fibers. In a first embodiment of the process, 
alginate in the form of water-soluble salt, in particular as 
the ammonium or alkali metal salt such as sodium salt, is 20 
added at a predetermined point before sheet formation 
to the paper pulp which is comprised substantially of an 
aqueous suspension of cellulose fibers. The sheet is then 
formed and dried in the conventional manner. For im- 
proved binding, it is necessary to convert the water-sol- 25 
uble alginate after sheet formation, that is to say after 
partial or complete drying of the paper, into the water- 
insoluble alginic acid or the substantially water-insolu- 
ble alginate. This precipitation reaction is effected by an 
acid treatment, for example by spraying dilute sulfuric 30 
acid on to the largely dewatered paper, or by addition 
of water-soluble salts of divalent or trivalent cations, 
especially alkaline earth metal ions, for example as cal- 
cium chloride in aqueous solution. 

The heating of the paper before the precipitation 35 
reaction to a temperature of more than about 40* C, in 
particular 60 to 100* C, which heating is required in this 
process embodiment for partial dewatering, leads, as 
long as sufficient water is still present, to a migration of 
the alginic acid ions to the crossing points of the cellu- 40 
lose fibers. After the precipitation reaction, the cellu- 
lose fibers are then particularly strongly joined to one 
another at the crossing points. Crossing points are un- 
derstood to be those points of the cellulose fibers which 
are in contact with other cellulose fibers. 45 

For certain paper grades, it is advantageous to also 
add to the cellulose fiber suspension, before or after 
sheet formation, an additional known papermaking 
coating and impregnating agent, for example resins, 
sizes, waxes or pigments in aqueous suspension or emul- 50 
sion. Conventional water-soluble cationic resins espe- 
cially polyanune-polyamide/epichlorohydrin resins, are 
particularly preferable. They are mixed in aqueous solu- 
tion with the paper pulp or applied to the paper and 
cross-linked during drying of the paper under the action 55 
of heat. 

In another particularly preferred embodiment of the 
process, the preformed and partially or wholly dried 
paper is first impregnated by dipping into, or spraying 
with, an aqueous solution of a water-soluble salt of 60 
alginic acid, the paper being heated immediately after- 
wards, if desired, in order to accelerate the migration of 
the alginic acid ions. As in the previously described 
embodiment, a precipitation of the alginate with acid or 
a precipitation to give substantially insoluble alginates is 65 
then carried out in an analogous manner. 

In a third embodiment of the process, the first and 
second process embodiments are combined. The water- 


soluble alginic acid salt and/or a conventional impreg- 
nating agent like the afore-mentioned water-soluble 
cationic resins are added to the paper pulp. After dewa- 
tering, the formed and partially or wholly dried paper is 
impregnated with an aqueous solution of a water-solu- 
ble alginate and, if necessary, heated for improved ab- 
sorption of the alginic acid ions. This is followed by the 
precipitation reaction described above, by impregnating 
the paper with acids or corresponding salts. 

The precipitation to give substantially insoluble salts 
of alginic acid, in particular calcium alginate, results in 
the advantage that these compounds are adequately 
stable in the alkaline region, for example during the 
treatment of the paper with alkaline viscose solution. 
The paper impregnated with viscose retains its strength, 
even if a relatively long period of time elapses up to the 
subsequent acid precipitation. 

The paper obtained shows improved properties, for 
example higher wet and dry strengths. 

For the production of tubular sausage casings of fi- 
ber-reinforced cellulose, it is advantageous for the 
paper intended as fiber reinforcement to have a weight 
per unit area of from about 12 to 30 g/m 2 and preferably 
from about 15 to 28 g/m 2 . Preferably, the paper is com- 
prised of hemp fibers. 

The production of cellulose films with a fiber rein- 
forcement of the paper according to the present inven- 
tion is carried out in a known manner. The paper is 
impregnated and coated in the form of a web (on one or 
both sides) or bent to give a tube (on the outer and/or 
inner surface of the tube) with a conventional alkaline 
viscose solution. The paper surface treated with viscose 
is then treated with an acidic precipitating fluid, which 
is conventional for the precipitation of viscose and usu- 
ally includes sulfuric acid. The precipitating fluid is 
present, for example, in a bath, through which the fiber 
web which has been treated with viscose and, if appro- 
priate, bent into the form of a tube is passed, or it is 
applied as a film to the viscose-treated fiber web by 
means of a die. After passing through regenerating and 
washing baths conventionally used in the production of 
film from cellulose hydrate, the fiber-reinforced cellu- 
lose film is dried. In the end product, the paper is cov- 
ered on one or both sides with a cellulose layer, so that 
the paper structure on this surface is no longer visible. 
The paper forms the fiber reinforcement of the film. 

When the fiber-reinforced cellulose film is used as an 
artificial sausage casing, it forms the tubular base layer 
which, if appropriate, has the usual coatings on the 
inner and/or outer surface, for example a barrier layer 
against atmospheric oxygen and water vapor on the 
inside or outside, an inner layer for improving the peel- 
ing behavior and/or for improving the adhesion be- 
tween the sausage meat and the inner surface of the 
casing, or a fungicidal coating on the outer surface. In 
the case of sausage casings, the cellulose film contains 
the required quantity of conventional colored pigments, 
for example carbon black or Ti02, in the cellulose layer. 
As a tubular packaging casing, in particular sausage 
casing, it is marketed, for example, with shirring, as a 
section tied off on one side or in a laid-flat form as rolled 
material. 

Apart from the preferred use as fiber reinforcement in 
cellulose films, the paper can also be employed for other 
purposes. A hemp fiber paper with the alginic acid 
and/or alginate content according to the present inven- 
tion is, for example, also used preferably as a tea-bag 
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paper. In that case, it usually has a weight per unit area 

of from 8 to 20 g/nA EXAMPLE 3 

The invention is explained in more detail by the ex- In a manner analogous to Example 1, a hemp fiber 

amples which follow. All percentage data are percent P a P er a wei & ht P er unit of 25 - 4 S /m2 >* 

by weight, unless otherwise stated. 5 produced. Between the tub containing alginate solution 

and the tub containing calcium chloride solution, the 

EXAMPLE 1 paper is briefly heated to 80 to 100* C The paper shows 

^ ^ , a uniform distribution of the alginate over the cross-sec- 

Hemp fibers are laid down by the conventional pro- tion| because the drying before the precipitation facili- 

cess from a paper pulp, cellulose fiber content 0.1 to tales the migration of the alginate ions to the crossing 

0.2%, on an oblique wire to give a coarse-structured points of the cellulose fibers. In the wet state, the paper 

fiber paper of 21 g/m 2 f which is suitable as fiber rein- shows a breaking strength of 9N and an elongation at 

forcement for cellulose hydrate tubes. The paper is break of 7%. 

transported over heated rollers of large diameter and A 120 mm diameter tube treated with viscose on the 

dried. In the middle of the machine, the dried paper web outside aftcr the conventional precipitation and 

passes through a tub which contains a 2% strength r ff ne '? t,on ' ****** °f » * Pa ? T . 1( Jf* 

xt * ,«i tu • i* ult above the nominal value, and the static stretch is 135 

aqueous Na alginate solution. The paper is lightly mm at 2j KPa ( iflcation: 133 to 137 mm) . 

squeezed off and passed through a second tub contain- The tube can bVprocessed without any difficulty, 

ing a 2% strength CaCb solution. It is then dried again What is claimed is: 

and wound up. The alginate content of the paper is 20 1. A process for producing a paper comprising the 

about 3% (calculated as alginic acid). steps of: 

In the wet state, the breaking strength (average of (a) adding a water-soluble alginate to an aqueous 

longitudinal +transverse) of the paper is 6.5 to 7N and suspension of cellulose fibers; 

the elongation at break (average of longitudinal + trans- 0>) forming the resultant mixture into a sheet or web; 

verse) is 7 to 8%, relative to the initial length. When 25 (c) drying the sheet; and then 

treated for 10 minutes in 6% strength sodium hydroxide converting the ^water-soluble alginate so as to 

solution, this paper loses only 5 to 7% of its strength, ^ a a J UbsUmtiaIly water - lnsoluble ™<* or 

and the elongation at break remains unchanged. 2 A^ocess as recited in claim 1, wherein less than 1 

When the paper is impregnated with alkaline viscose g of ^ substantially water-insoluble alginate dissolves 

solution, complete penetration by the viscose takes ' 3 " in 100 g of H2O at 20° C. 

place, and the precipitated cellulose hydrate adheres 3. A process as recited in claim 1, wherein said sub- 
very well to the fibers. stantially water-insoluble alginate comprises salts of 

A tube (diameter 75 mm), treated with viscose on the alginic acid having divalent or trivalent cations, 
outside, with this paper as reinforcing filler reaches a 35 4. A process as recited in claim 1, wherein said sub- 
bursting pressure (wet) of 76 KPa or 10% above the stantially water-insoluble alginate comprises alkaline 
usual nominal value; the static stretch at 21 KPa is 82 ea ? h metal alginate. 

mm (specification: 80.3 to 83.3 mm). Mechanically 5 * . A Process as recited in claim 1, wherein said sub- 
shirred^bes can be processed on automatic filling ma- 

chines. The casings are stronger than standard casings. 40 J^e paper. ' * 6 

EXAMPLE 2 6. A process as recited in claim 1, wherein said sub- 
stantially water-insoluble alginic acid or alginate com- 

A still water-soluble polyamine-polyamide/epi- prises about 3 to 40% by weight of the total weight of 

chlorohydrin resin is added to the paper pulp of hemp the paper. 

fibers in such a quantity that the resin content of the 45 7. A process as recited in claim 1, wherein said sub- 
paper reaches about 2%. stantially water-insoluble alginic acid or alginate com- 
The paper is produced and dried as described in Ex- P rises ab °ut 5 to 35< & by weight of the total weight of 
ample 1. It has a weight per unit area of 23.7 g/m 2 . In the paper. 

the middle of the machine, it is passed through a 1% 8 * * P"*^ r . ecited J n claim 1 wherein said pro- 
strength Na alginate solution and then through a 3% » <*" ^'S^^?^^ 8 ^^ ( *L 
strength » «- again and woundup. In J mp ^^ tSZEST *" W 
the wet state, the breakmg strength is 8 to 9N (average 10 , A process as recited in claim l t wherein step (d) 
of longitudinal + transverse) and the elongation at break comprises adding to said sheet a water-soluble salt hav- 
is 6 to 6.5%. Under alkali treatment, this paper loses 5J tog divalent of trivalent cations, 
only 3 to 5% of its wet strength, and the elongation at 11. A process as recited in claim 1, wherein step (a) 
break remains unchanged. comprises adding ammonium or alkali metal alginate to 

The paper is formed into a tube and impregnated on an aqueous suspension of cellulose fibers, 

its outer surface with alkaline viscose solution. The tube *2* A process as recited in claim 1, further compris- 

of 90 ram diameter, obtained after acidic precipitation ^ ^S* P rior to ste P ( a )» a ste P M of preforming and par- 

and conventional regeneration, reaches a bursting pres- tiall y dr y in 8 said aqueous suspension of cellulose fibers, 

sure 5 of 79 KPa or 22% above the usual nominal value. r A P roccss ™ Xc6 m claim }> ^ hen : in slc P < a > 

The static stretch at 21 KPa is 100 mm (specification: 99 ^7^^^^^^ ^^J** »™ «^ 

to 102 mm) 14. A process as recited in claim 1, wherein step (c) 

/■ m , comprises heating the paper to a temperature of more 

The casings are extremely strong, can be shirred and 65 than about 40 degrees C. ■ 

can be filled with sausage meat on automatic filling 15. A process as recited in claim 14, wherein said 

machines. The filling, shrinking, maturing and peeling temperature is between about 60 to 100 degrees C. 

properties are normal. * * • • • 
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